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1 FTF.T .D OF THP. INVENTION 

[0001] The present invention relates to a heat dissipating device for electronic 
components, and particularly to a heat dissipating device incorporating a plurality 
of stacked fins. 

? PRIOR ART 

[0002] Electronic devices such as central processing units (CPUs) generate a lot 
of heat during normal operation. This can deteriorate their operational stab.hty 
and damage associated electronic devices. Thus the heat must be removed 
quickly to ensure normal operation. Aheat dissipating device is often attached to 
a top surface of a CPU, to remove heat therefrom. 

[0003] A conventional heat dissipation device is made by extrusion, which 
significantly limits the height of its formed fins. To resolve the problem, another 
kind of heat dissipating device has been developed. Fins of such devtce are 
folded from a metal sheet. The folded fins are then adhered to a base whtch ,s for 
contacting an electronic component. The dev.ce has a large heat dtssmattng 
surface area. However, because the fins are adhered to the base atr gap 
inevitablely exists between the base and the fins. This reduces heat transtmt 
efficiency from the base to the fins. 

[0004] To solve the above-mentioned problems, another kind of heat dissipating 
device has been developed. Fig. 6 shows such a kind of heat dissipating devtce 1. 
The heat dissipating device are formed from a plurality of stacked fins 2. The 
fins compnses a plurality of tall fins 2a and a plurality of short fins 2b interleaved 
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between the ta.1 fins 2a. The tal. fins 2a and the short fins 2b are - ^ 
at a bindtng portion. The binding portion is for contacting an estrone 
component 3 to absorb heat therefrom. However, a coohng fan cannot be eastly 
and securely attached to the fins 2. Thedevtce 1 generally removes heat w,tho«t 
the benefit of a fan. This limits hea, conduction, thereby reducmg *e effictency 
of heat transfer. Thus the device 1 can not reliably remove heat from the 
electronic component 3. 

ST MM d B v ™ THP INVENTION 
[0005] Accordingly, an object of the present invention is to provide a heat 
dissipating device which can efficiently dtsstpate heat from an electrons 
component. 

[00061 To achieve the above-menttoned object, a heat dissipating device in 
accordance with the present invention comprises a retention module around an 
electrontc component, a hea, sink, and a fan. The heat sink compnses a plurahty 
of fins and a plurality of spacers interleaved between bottom portions of the fins a 
pair of hea, pipes sequentially extending tough ,he lower portions of ,he fins, th 
spacers and upper portions of the fins to bond the fins and the spacers together, and 
a locking par, attaching me heat smk to the retention module. Each spacer 
comprises a flat bottom face for contacting tire electronic component, and an 
arcuate top face. The fins comprises a pan of outer fins, and a plurality of nuter 
fins each defining a cutout in a top portion thereof. The cutouts of the mner fins 
cooperatively define a chamber between the outer fins. The chamber and he 
arcuate spacers facilitate cooling air from the fan to blow to oppostte stdes of the 
heat sink thereby improving heat dissipation efficiency of the heat smk 
[0007] Other objects, advantages and novel features of ,he present invention 
L, be drawn from the following detailed description of a preferred embodtmen, 
of the present invention with attached drawings, in which: 



BRTFF DESCRgHQN OF THE DRAW INGS 

[0008] Fig. 1 is an exploded, isometric view of a heat dissipating deviee in 
accordance with a preferred embodiment of the present invention, together wnh a 
circuit board; 

[0009] Fig. 2 is an exploded view of a heat sink of the heat dissipating device of 
Fig. 1; 

[0010] Fig. 3 is an assembled view of Fig. 2 but showing inverted; 
[001 1] Fig. 4 is a partly assembled view of Fig. 1 ; 
[0012] Fig. 5 is a fully assembled view of Fig. 1 ; and 

[0013] Fig. 6 is an isometric view of a conventional heat dissipating device 
mounted on an electronic component. 

r>ATATT F.D DES CRIPTION OF THF, INVEN TION 

[0014] Referring to Fig. 1, a heat dissipating device in accordance with the 
preferred embodiment of the present invention comprises a rectangular retention 
module 20, a heat sink 30, and a fan 90. 

[0015] The retention module 20 is mounted on a circuit board 10. An 
electronic component 15, such as, a Central Processing Unit (CPU), is mounted on 
the circuit board 10. The retention module 20 comprises a bottom plate 22, a pair 
of lateral sidewalls 24 extending upwardly from opposite lateral side edges of the 
bottom plate 22, and a pair of longitudinal sidewalls 26 extending upwardly from 
opposite longitudinal side edges of the bottom plate 22. An opening 28 is defined 
in the bottom plate 22. Each lateral sidewall 24 defines a cutout 24a in a top 
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portion thereof, the cutout 24a spanning from one of the longitudinal sidewalls 26 
to the other longitudinal sidewall 26. A barb 24b is formed to a middle portton of 
the lateral sidewall 24. 

[0016] Referring to Fig. 2, the heat sink 30 comprises a locking part 40, a base 
part 50 a fm part 60, and a pair of heat pipes 80. The locking part 40 comprises a 
frame 42 and a pair of locking plates 44 extending upwardly from diagonal corners 
of the frame 42 respectively. The frame 42 comprises a pair of longitudinal 
beams 42a and a pair of lateral beams 42b cooperatively defining an opening 46 
therebetween Each longitudinal beam 42a defines a pair of spaced notches 48 in 
a middle portion thereof. The locking plate 44 is L-shaped and forms a mounting 
tab 44a on a top end thereof. A mounting hole 45 is defined in the mounting tab 
44a. 

[0017] The base part 50 comprises a plurality of stacked parallel spacers 52. 
The spacer 52 is arcuate shaped and defines a pair of spaced holes 54 therein. 
The fin part 60 comprises a plurality of parallel first inner fins 62, a plurality of 
second inner fins 64, a first outer fin 66 and a second outer fin 68. Each first 
inner fin 62 defines a cutout 62a in a middle top portion thereof. A pair of first 
through holes 62b is defined in an upper portion of the first inner fin 62a. A pair 
of second through holes 62c is defined in a lower portion of the first inner fin 62. 
Each second inner fin 64 defines a cutout 64a in a middle top portion thereof. A 
pair of first through holes 64b is defined in an upper portion of the second inner fin 
64. A pair of second through holes 64c is defined in a lower portion of the second 
inner fin 64. The second inner fin 64 has a contour corresponding to a contour of 
the longitudinal sidewall 26. The first outer fin 66 is trapeziform shape and 
defines a pair of first through holes 66a in an upper portion thereof. The second 
outer fin 68 is trapeziform shape and defines a pair of first through holes 68b in an 
upper portion thereof and a pair of second through holes 68c in a lower portion 
thereof. 



4 



[0018] The heat pipe 80 is U-shaped and comprises an upper portion 82 and a 
lower portion 84. 

[0019] Referring to Fig. 3, in pre-assembly, the upper portions 82 of the heat 
pipes 80 extend sequentially through the first through holes 68b, 62b, 64b, 66a of 
the fin part 60 and the lower portions 84 of the heat pipes 80 extend sequenttally 
through the second through holes 68c, 62c, 64c of the fin part 60 and the through 
holes 54 of the base part 50. The spacers 52 of the base part 50 and the tnner fins 
62 64 of the fin part 60 are therefore alternately surrounded on the heat ptpes 80. 
The locking part 40 is attached to the heat pipes 80 with the lower portions 84 of 
the heat pipes 80 received in the notches 48 of the locking part 40. The heat ptpes 
80 the fin part 60, the base part 50 and the locking part 40 are then bond together 
byway of soldering. The cutouts 62a, 64a of the inner fins 62, 64 cooperattvely 
define a chamber (not labeled) between the two outer fins 66, 68. 
[0020] Referring also to Figs. 4-5, in use, the lateral beams 42b of the locking 
part 40 slide over the barbs 24b of the retention module 20 to snappy engage with 
the barbs 24b. The heat sink 30 is attached to the CPU within the retentton 
module 20. The fan 90 is then attached to the mounting tabs 44a of the locking 
part 40 by fasteners (not shown). 

[0021] In the present invention, the heat sink 30 are formed by a plurality of 
fins 62, 64, 66, 68 and spacers 52 interleaved between bottom portions of the fins 
62 64 66, 68. The inner fins 62, 64 each defines a cutout 62a, 64a in a middle 
top portion thereof cooperatively defining a chamber between the outer fins 66, 68. 
The chamber and the arcuate spacers 52 facilitate cooling air from the fan 90 to 
blow to opposite sides of the fin part 60 thereby improving heat transfer of the heat 
sink 30. 

[0022] It is understood that the invention may be embodied in other forms 
without departing from the spirit thereof. Thus, the present example and 
embodiment is to be considered in all respects as illustrative and not restrictive, 
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and the invention is not to be limited to the details given herein. 
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